A 27-year-old male presented with intestinal obstruction due to a jejuno-jejunal intussusception, 23 years after a childhood nasopharyngeal carcinoma. He was successfully treated for the latter by radiotherapy but subsequently required a mandibuloplasty for presumably facial hypoplasia sequel to the radiotherapy. The present intussusception was resected with wide margins revealing a partly haemorrhagic, polypoid and sessile jejunal tumour measuring 7.7 × 3.5 × 2.6 cm. Microscopy with extensive immunohistochemical studies revealed a relatively rare and highly malignant epitheloid leiomyosarcoma arising from the muscularis propria with extension to the mucosa and serosa. No metastases were found and post-operative follow-up has so far been uneventful. The present case of a malignant tumour presenting as an intussusception in a young adult, was unrelated to a childhood malignant tumour in the same patient. The former was successfully treated by a wide excision in support of the advocated surgical approach to adult intussusception.
Introduction
Intussusception with consequent intestinal obstruction is not an uncommon encounter in routine surgical practice and tumours of the small bowel are recognised causes. Usually these tumours are benign, and they include gastrointestinal stromal tumours (GIST) [1] , adenomatous polyps and adenomyomas [2, 3] . Rare non-neoplastic lesions of the small intestine presenting with intussusception include the inflammatory fibrous polyps also referred to as inflammatory pseudotumours [4] . Malignant tumours, particularly those of mesenchymal origin presenting with intussusception, are rarer in the small intestine. These are commonly the gastrointestinal stromal tumours (GISTs) [5] [6] [7] . Less common malignant mesenchymal tumours include well differentiated leiomyosarcomas, malignant schwannomas and undifferentiated sarcomas [6, 7] .
The present authors report a case of epitheloid leiomyosarcoma (leiomyoblastoma) presenting with intussusception in a young adult male. The clinicopathological findings, surgical approach, immunohistochemical studies and prognostic considerations are discussed.
Case History
A 27-year-old male presented with a 3-day history of vomiting and non-radiating mid-abdominal pain. There was past medical history of a malignant neck lesion at the age of four years, which on biopsy was thought to be Hodgkin's lymphoma. Subsequent review suggested a diagnosis of rhabdomyosarcoma, but further expert opinion was said to have confirmed a diagnosis of nasopharyngeal carcinoma. Unfortunately there are no definitive records from the previous hospital and the histopathological slides were not available to the present authors. However, based on the final diagnosis he underwent radiotherapy with good response and he apparently had good developmental growth over the years. He underwent mandibuloplasty for facial hypoplasia supposedly for complications due to the radiotherapy. There was no history of abdominal surgery.
While presenting on this occasion, there was abdominal tenderness without a palpable mass, and his vital signs were normal. Plain abdominal X-ray showed a distended stomach, but the small bowel appeared normal, and he was managed conservatively. On the third day post-admission he started vomiting, producing >1.0 L of bilious fluid daily. There were no other significant clinical findings and the urea and electrolytes status remained normal. In view of the persistent vomiting a repeat abdominal X-ray was ordered and this showed gastric distension. However a CT-scan of the abdomen showed features of intussusception in the proximal small bowel. He was taken to theatre on the same day and laparotomy revealed a jejuno-jejunal intussusception that was caused by a tumour (Figure 1) ; a segmental resection with an end-to-end anastomosis was performed. His condition improved post-operatively and he was discharged on the 14 th post-operative day. Laboratory examination of the resected segment of bowel showed a portion of the jejunum measuring 12.0 cm in length with a sessile polyp in the mid part. The latter measured 7.7 cm and 3.5 cm in the longitudinal and transverse axes respectively with a maximum thickness of 2.6 cm (Figure 2) . Cut section shows a haemorrhagic appearance with a cream colour in the basal third ( Figure  3 ). Microscopy revealed a sessile haemorrhagic, poly- (Figure 4(a) ). The tumour appears to originate from the muscularis propria but has involved almost the entire bowel wall with virtual extension to the serosal surface in parts (Figure 4(b) ). A moderate infiltrate of lymphocytes and a number of plasma cells are seen. Occasional tumor cells showed a spindly appearance.
Immunohistochemical studies revealed reactivity for smooth muscle actin (SMA) (Figure 5) and Vimentin ( Figure 6 ). There was no reactivity for epithelial membrane antigen (EMA), CD34, cytokeratins AE1/AE3, CK7 and CK20. The tumour was also negative for Melan A, Ber EP4, S-100, Factor VIII, Desmin and CD117 (ckit). Leucocyte common antigen (LCA) and T-cell markers CD3, and B-cell markers CD20 and CD39a showed positivity among lymphocytes in the background. Immunohistochemistry for EBV and in-situ hybridization for EBV showed only very occasional positive cells. Utilising Ki67, the tumour showed a proliferation rate of approximately 80%. Based on the above immunoprofile a diagnosis of epitheloid leiomyosarcoma was made, to the exclusion of a malignant GIST, anaplastic lymphoma and malignant melanoma.
Discussion
Abdominal CT-scan was of immense value in making the clinical diagnosis of intussusception in the present case. This imaging technique remains the most useful tool in making this diagnosis [8, 9] apart from being capable of evaluating tumour location, size, permeation of adjoining organs and locating metastases. Histopathological examination of the resected tumour revealed a highly malignant tumour with an immunoprofile compatible with an epitheloid leiomyosarcoma. The surgical decision to resect conforms with the recommendation that except for pre-operatively histologically proven benign tumors, intussusception in adults should not be reduced; they should be resected [8, 10] . This management approach contrasts that in the paediatric age group where a diagnosis of a malignant tumour is likely to be encountered. The only other exception to the adult approach is when there is the likelihood that a short gut syndrome could result from the bowel resection. Generally the approach at surgery would have to be individualised, taking into consideration the findings at laparotomy, such as infarcted bowel segments.
Epitheloid smooth muscle tumours show a predilection for the abdomen. In a review of 155 cases of leiomyoblastoma by Pizzimbono et al. (1973) , 145 were found in the stomach, four in the omentum and mesentery, three in the small intestine, two in the uterus and one in the retroperitoneum [11] . These tumours often occur in the mid to late adulthood and are rarely seen under the age of 20 years; it is commoner in males [12, 13] . The present case is one of the rare instances where the tumour presents in the jejunum, and extensive immunohistochemical studies were utilised to establish the diagnosis. This further supports the view that a resection should be surgical approach in cases of intussusception in adults.
The tumour cells generally contain a combination of fusiform and epitheloid cells; epitheloid changes could be focal or widespread. The present case showed only a very small focus of spindly cells. The terminology epitheloid leiomyosarcoma was used to encompass malignant smooth muscle tumours consisting of sheets and clusters of epitheloid cells. These tumours display pleomorphism and mitotic activities. The presence of up to 40 mitotic figures per 10 high power fields in the present case indicates a highly malignant tumour and conesquently a greater chance of metastases [14, 15] .
Epitheloid leiomyosarcomas could display some variations in immunohistochemical patterns due to whether frozen or fixed samples are used, the type of tissue fixation methods, and which of the various antibodies are employed [15] [16] [17] [18] . It is generally agreed that epitheloid smooth muscle tumours do not express muscle antigens like normal smooth muscle, and neural markers are generally negative [19] . The tumour is generally negative for antibodies directed at non-myogenic phenotypes such as the epithelial membrane antigen (EMA), cytokeratins (AE1/AE3, CK7, CK20), carcinoembryonic antigen (CEA), S-100 and factor VIII [20, 21] . However, they all express vimentin, a feature that was noted in the present case. All the eight cases studied by Cerilli and Wick (2002) were vimentin positive [22] . They also showed the presence of either muscle specific actin or desmin; only in two cases did the tumour express both phenotypes. This observation is in contrast to the pattern among the spindly type of leiomyosarcoma. Suster (1994) made a similar observation [20] . These findings support ultrastructural observations of reduced or poorly organized myofilaments structures in most lesions [22] .
While the lineage of this tumour could still be described as complicated due to few variations in the immunohistochemical staining patterns, they definitely differ significantly from the usual leiomyosarcomas found in the uterus and soft tissues. However, the presence of actins suggests smooth muscle differentiation. It is important to also distinguish this tumour from malignant GISTs, which exhibit various forms of differentiations. These include those arising from smooth muscle, neural, mixed smooth muscle and neural, as well as those showing neither forms of differentiation [23] . Generally, these tumours show strong diffuse staining for vimentin, CD34 (30% -70%), SMA (20% -25%), desmin (10% -33%), S-100 (5%) and keratins (5%). However, an emerging diagnostic marker for GISTs is the expression of a c-kit proto-oncogene present in the interstitial cells of Cajal (CD117); this is absent in schwannomas, kaposi's sarcoma and solitary fibrous tumours [24, 25] . The present case was negative for CD117. Malignant GISTs show up to 85% positivity for CD117 in most studies [23] . It is also noteworthy that malignant myogenic tumours are usually negative for CD34 in contrast to GISTs [16] . Furthermore, while ganglion cells and schwannomas are CD34 negative, they stain with S -100 in the majority of cases [26] . The application of these immunostains in the present case, helped to exclude various differential diagnoses. The immunoprofile showed no semblance to malignant lymphoma, rhabdomyosarcoma or nasopharyngeal carcinoma. This is important in view of the reported past medical history.
As earlier indicated the tumour in the present case is highly malignant with a potential for metastases. However none was seen on CT-scan or during surgery. Metastases are usually to the liver and peritoneal surfaces, and the 10-year survival rates are significantly better for tumours arising in the stomach (74%) compared to those in the intestine (17%). It is noteworthy that the surgical sample showed a tumour that had virtually extended to the peritoneal surface, which undoubtedly requires that this patient be closely monitored.
Conclusion
The authors describe a rare case of highly malignant jejunal epitheloid leiomyosarcoma in a young adult male who presented with a jejuno-jejunal intussusception. The approach at surgery was as recommended for adults and the patient recovered well post-operatively. The histological and immunohistochemical features are consistent with a primary tumour that is unrelated to previous childhood tumour that was treated over twenty years ago. The new tumour is rare in the small intestine and diagnosis depends on extensive immunohistochemical studies. The diagnosis further justifies the need to resect segments of the bowel in cases of adult intussusception. While there were no obvious metastases, the prognostic features are such that a close follow-up is mandatory in order to ensure early detection of possible metastases.
